A three-step strategy for targeting drug carriers to human ovarian carcinoma cells in vitro.
To improve tumor-to-tissue ratios of anticancer agents in radioimmunotherapy, a three-step targeting approach was used to deliver biotinylated liposomes to human ovarian cancer cells (NIH:OVCAR-3, SK-OV-3) in vitro. Targeting was based upon the use of two antibodies specific for the CA-125 antigen that is highly expressed on NIH:OVCAR-3 cells but not expressed on SK-OV-3 cells. Briefly, the approach consists of prelabeling target cells with biotinylated anti-CA-125 antibody and FITC-labeled streptavidin (SAv) prior to administration of biotinylated liposomes containing a marker dye for visualization by confocal laser scanning microscopy (CLSM). In addition, the two anti-CA-125 antibodies (B27.1 and B43.13) were labeled with FITC and incubated with ovarian cancer cells at 37 degrees C from 30 min to 24 h to study binding and uptake kinetics. Shedding kinetics of bound antibody from tumor cells was performed using radiolabeled B27.1. Results demonstrated that both B27.1 and B43.13 specifically bound to the cell surface of OVCAR-3 cells but not to SK-OV-3 cells. Biotinylation, FITC-labeling and radiolabeling of the antibodies did not compromise immunoreactivity. Less than 6% of the bound B27.1 was shed from tumor cells by 4 h following incubation, and the antibody-antigen complex resided predominantly on the cell surface by 4 h at 37 degrees C with slow internalization by 12-24 h. Biotinylated, conventional liposomes were specifically and effectively delivered to OVCAR-3 cells prelabeled with biotinylated B27.1 and SAv. The slow internalization and shedding properties of these antibodies are useful for multistep pretargeting methods. Thus, a modified targeting strategy, utilizing a bispecific antibody and liposomes, may be feasible for radioimmunoliposomal therapy of ovarian cancer.